Plant extract treatments have largely shown a positive effect on inhibiting the quality loss during the frozen storage of minced and filleted fish products. In the present case, the effect of a plant extract on a whole fish product was checked. For it, whole fresh horse mackerel was soaked in a commercial extract solution during 60 minutes and then kept frozen up to 12 months at -20ºC. Sampling was carried out on the initial material and at months 1, 3, 5, 7, 9 and 12. Two parallel experiments consisting on untreated fish (Blank Control) and water treated fish (Water Control) were carried out in the same conditions. Lipid damage was measured by lipolisis development (free fatty acid formation), rancidity development (conjugated dienes, secondary oxidation compounds, fluorescent compounds and cholesterol oxides) and sensory (odour, firmness and colour) analyses. As a result of the previous plant extract treatment, better odour and colour scores were obtained that led to a larger shelf-life time (7 months) than in the two controls (5 months), according to the sensory analysis. Water treatment of fish (Water Control) also showed some better results in sensory (odour and colour) analysis than the Blank Control, that could be related to the elimination of some prooxidant molecules included in fish. Some biochemical indices (conjugated dienes and free fatty acids) also provided a damage inhibition (p<0.05) in the 9-12 months period as a result of the plant treatment and water treatment; however, fluorescence and cholesterol oxide detections did not show differences (p>0.05) when compared to the Blank Control. The present experiment provides promising results for soaking a pelagic whole fish in an aqueous plant extract as a previous step to its commercialisation as a frozen product.
INTRODUCTION
Sensory analyses were conducted by a taste panel consisting of five experienced judges in fish sensory quality assessment, according to the guidelines presented in Table   1 (Council Regulations, 1989) . Four categories were ranked: highest quality (E), good quality (A), fair quality (B) and rejectable quality (C). Sensory assessment included the following parameters: external odour, firmness and external colour. Rancid odour and yellowish colour were chosen as being directly related to rancidity development. Sour odour was also determined on the basis of possible autolysis development and enzyme presence in fish that could have been produced by microorganisms before the freezing step. Firmness loss was evaluated according to protein changes produced during frozen storage, specially as a result of interaction with lipid oxidation compounds.
At each sampling time, fish were thawed and analysed in the same session. The panel members shared samples tested. The fish were served to the panel members in the individual polyethylene bags where they had been kept frozen. Once the fish were subjected to sensory analysis, the white muscle was separated and homogenised for carrying out the biochemical analyses. 13   14   15   16   17   18   19   20   21   22 Water content was determined by weight difference between the homogenised white muscle (1-2g) and after 24 hr at 105ºC. Results were calculated as g water/100 g white muscle.
Composition analysis
Lipids were extracted by the Folch, Lees and Stanley (1957) method. Results were calculated as g total lipids/100 g white muscle.
Protein content was measured by the Kjeldahl method (AOAC, 1984a), employing the 6.25 conversion factor. Results were calculated as g total protein/100 g white muscle.
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Free fatty acids (FFA) content was determined according to Lowry and Tinsley (1976) . The method is based on a complex formation between the acid group of FFA and cupric acetate in the presence of pyridine at pH = 6.1; the resulting chromophore is read at 710 nm. Results are expressed as mg oleic acid/ 100g white muscle.
Conjugated diene (CD) formation was assessed according to the AOAC (1984b) method. For it, 1g fish muscle was homogenised with 10 ml iso-octane and the filtrate measured at 233 nm. Results are expressed according to the formula: CD = B x V / w, where B is the absorbance reading at 233 nm, V denotes the volume (ml) of iso-octane employed and w is the mass (g) of the white muscle employed.
The thiobarbituric acid index (TBA-i) (mg malondialdehyde/kg white muscle) was determined according to Ramanathan and Das (1992) . The method is based on reaction between a trichloracetic acid extract of the fish muscle and thiobarbituric acid at high temperature (95-97ºC); the resulting chromophore is read at 532 nm. Saponification of total lipids and isolation of cholesterol and cholesterol oxidation products from the non-saponifiable fraction were carried out according to Missler, Wasilchuk and Merrit (1985) . The separation of cholesterol and the individual cholesterol oxidation compounds was performed by thin layer chromatography (TLC) as described previously (Lebovics, Gaàl, Somogyi & Farkas, 1992) . Detection and quantification (mg/ kg white muscle) was carried out by enzymatic (cholesterol oxidase) assay combined to the TLC analysis (Lebovics, Antal & Gaàl, 1996) . The formation of FFA itself does not lead to nutritional losses. However, examining the extent of lipid hydrolysis was deemed important to the study because of the high lipid hydrolysis development previously observed in horse mackerel during frozen storage (Simeonidou, Govaris & Vareltzis, 1997; Aubourg, Piñerio & González, 2004c) and also because of the reported influence of lipid hydrolysis on lipid oxidation (Han & Liston, 1988; Aubourg, 2001 ). showed a longer time of good quality (categories E and A) for Water Control when considering the external odour and colour, being both attributes related to oxidation development; no difference was obtained for the firmness attribute. In the present research, a plant extract treatment was applied to whole fresh horse mackerel prior to frozen storage. According to the sensory analysis on the frozen product, quality loss inhibition was observed when compared to the untreated (Blank Control) and water treated (Water Control) fish samples, so that a longer shelf-life was obtained. Antioxidant treatment showed a bigger effect on the external part of the fish body (sensory assessment) than in the white muscle of the fish (biochemical analyses).
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FINAL REMARKS
Thus, biochemical analyses showed an inhibitory effect of antioxidant treatment when compared to the untreated samples, although no differences were concluded by comparison with the water treated fish. Larger differences in muscle quality may have been found for the antioxidant activity if the entire edible part (white and dark muscles) had been considered in the study.
The water treatment of fish (Water Control) also showed some advantages when compared to Blank Control, since better results were obtained in the sensory (odour and colour attributes) and biochemical (CD and FFA assessments) analyses. A lipid oxidation inhibitory effect by a water treatment had already been observed and explained in previous studies on fillet products (Undeland, Ekstrand & Lingnert, 1998; Richards & Hultin, 2002) & Marinova, E. (1996) . Antioxidative effectiveness of some natural antioxidants in sunflower oil. Zeitschrift für 203, [220] [221] [222] [223] . 
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